me^^mnnsf (jp) 



(12) ^ §i # t2r ^ (A) 



#11^6- 302486 

(43)&liB "4^^ 6^(1994)10^288 



(51)Inta» 
HOIL 21/02 
B 0 1 J 19/00 
19/08 

B2 3K 20/00 
C0 4B 37/00 



B 

D 8822 - 4G 

E 8822-4G 

3 5 0 9264-4E 
Z 



F I 



(2i)tiiei#^ 




(TDfflHA 


00000^ 








B:$:Wif3t^ 


(22) miss 


5 #0993) 10^228 




sia»)uj«7^a3iniir 1 ra 1 «« 












^8(75-51555 






(32)«ife0 


7 5 (1993) 2 M 16 B 








B* (JP) 


(72)5B9I# 










ma»i>mmfa9nTBi^ B*a 














(72)ISQg^ 










mimi^mm«nTaim& b*« 














(74)f«iA 













(54) [f§Q(D«l|;] 2002^<E|oitS^:Eri£&I^1l[«i^^B 



(57) mm} 

bfc«^3j^JPy-12fcH5g$tU SS«±®<D-f:f>iS 
21TfiX^ Jt-^^—f :i->X y 5^> y J: o T-5-©S®*» 

T-t©X^;V=^£-fc±oT*^)^©»«MIBS*, OH 

S*«e!R3irS *fc«SiT»^3^;i'^^-12SSSf^ UTSS 
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(2) 

1 

Xgtt, 

t(rE*^H^iij*xe-p*^H^*i»*-r-5a:^, itnaaft 
A>ox:*.;w^-sBiafr« c t « 2 -^otfff 30 

[gff:^« 5 } lasft:^ 3 ic^ v>T, 
i»e*jiHFI»£XST*^S|g^-rs&€r. MGftft 

*KSo**«es«-5;::t*'($!»t"r«2 

xgtt. 

b, *SS©JKT«S^*^Pf^iiH'eitLT*SS;&K 

$£^•5 w ais^^^f'^ 2 -ootmoimn^^:^^ so 



4$ffl76-3 0 2486 

2o©SS^«^t©Sifli^5b?&, 
iaSS«E^SBIJlDUT, ■€-©««#)l©f«JKJ:oT«« 

[it*S9] -as«ji©2o©««sit«»^-rs 

TfiM^U. »f^CJ:0«rea«^«J^©^Siii^fe«3t 
lt[|B^^I^7flt|{Stil^«»©S^1ific;ic|l^&a 

i«iB«t»'&««©^M©*^«^sR*a-r'-^<, 

«SI]Sfcv-f n»fcioT^sn«:TJSttifx©:/ 
^a:<tt>-a, *s!i©E«:ttifxstinH?Rsttifxir 

*Ksc^>»b. taiH*^>Ti!a«#ii;©«itp*>&*s 
1 3 ] mmTm 9 {c:6ViT, iKriB;^^^^^ 

at. 
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3 

1 5 ] lifiaS:*« 1 \zi&^^X. 

1 8 1 irias«« 1 viT, WIBS 

[000 1] 

[jt3l±©fiJffl4J-Jfl *fBe«tt. 2:30«^SR^#H 

«2:LT»:. 3l$SBB^i|)-C^ • ems. bsO^'b^ln 
[0 0 0 2] $fc*#^W©?t3Ri:ai<5ftS^«^K, 

[0 0 0 3] 

tUtl/Ttt, «aiiL«4$H¥2 - 4 6 7 2 2^^S, 1$^ 



(3) 4$H¥6-3 0 24 8 6 

836 2-2 7 040-^8, 4*KB36 2-1 2 2 1 48 
^giBa4 8-40 3 7 2^4ia*t*i. HIO 

fS) U. HlO-a) lC^TJ:5fc, COD'^XAifSL-S 
10-b).c).d) It^r«t5fc, -tO^CDIRS^jaSTS 

JO [0 0 0 4] tz.}bifi. jio^jtTttjsiajBytaia^ic. 
3 0 ot:Bi±. ifc 1 0 0 o*Cfii±<D«dffls*«i2s®k:» 

fia6(D5trs*®ffl-rai. iigsigs©av»iiJ:D. 20 
[0 0 0 5] cini:^< W8l©:?'a-tx (>>xy 

^(DoI^1$£:^ltb;&{£3|&^J«{, M^H roiVERSITT AN 
D INTEKFACIAL FHENOHENA IN DIRECT BQNDOG (I.Haism 
a,G.A.C.H.Spieriiigs:Proceediiigs of the 1. Internat 
ional Synposium oo Semi condac tor Wafer Boodiiig,Sc 
l.-Tech. and Appl. (1992) P. 18) J ftHTfttStlTV^ 

zLfiM. fmmmhiti^ouijyx (s lo, > 

S 1 ^:t./\±\z0aSh1t$m G$'>5';Ha, ^Sf> 
Tl. flICu, ^>if7.7->V t&:^^%lffLxm^ 

<DWSk.iiitmLWiiifl^t)tbxmm mA.iif^>y7. 
[0 0 0 6] ^it. Ami^nmon^iSi^^^tLx 

Ms 0iiL\t NIKKEI NEW MATERIALS a9g2^ 4^14B^ 
P74-P75)*t»6nT<r»?.. Z:©^F}£B. KS?SHftT 

0±»:tt«'&«»0-fe75yi'S«-e:T, 10-2 0M 
;i5««;^<!>:;&}*KJ:«i:. ffiS^©BE**»l 0-2 OM 

r ;^ M dijg^s nr ^) femftwait 

[0007] 

50 mmiflM^i^^^^f^vm tcx. *%wtt«5aE 
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5 

[0 0 0 81 *f5?3#6tt> DtK^H^S 

fle*;5feri. HI 0-a) t^fjcifcs i <yx./\<om\z 
":?v^T+^j-asiflis^"3t#A.5n5. tea**, a* 

[0 0 0 9] sfc. ;icDC^**j*tt. ai o-w ic^s-r 

J: 5 fc. 2 0 0 -CeUi-Cg^^®** &*iHP*«JiJ«Bibfc 

ft, -':»^me>7m& (OH^) dtjiiMiic[)4$sg(7>oH£ 
[0 0 10] •t-j:T*36M#6i*lftv>^5rji.s::r.T 

fip$, 0 3 -a) IC^-r<k5lr. fi^-&«8©SHlC7;i' 
=f >ft t*CD:^tf-:»:^'f UTS® 

nr. ^^^i^y^i^jS^Hjo^^snTSttflrr*. * 

fc, H3-b) fc^-rj;5lc, saSB^ffTttS^^fl 
eoSffifc^fiS (OHS) Rr^*i)-?^*K3gfS^5. 
Oft, H3-C) iC^ri^fc, *iJ^S(§B!cLT*KS 

r)©«S^ttl6K0S^Siii&«3tS-ar*t. ia3-d) »: 

mk^bViomm) tifijiimt^^iy-v. 

[0 0 111 c©^x;PTtt, ^ • ¥»^^«o^© 
«ftft*r» (/t;!.^^) Wc, «liiit-|-4J-*Sv»fcffi«U 

(o-H) , (o) ©-aTJa:Vi7K^ie-&**^aT 



(4) ftH3F6-3 0 2 48 6 

ff 

[0 0 12] 

»c*^?go:)&jitt. S^iaatT, ^3SVMc^bJ& 

^ft, ^9IC:4CBSS (OHS) -C-O 
ft, fifi^^«ff©S^®€?63tUT, — 

[0 0 131 CC9«^, ;!icSSiK!tX€», ^^a^ 

[0 0 14] *^HF-|»*xe-C03!K^HP€l88«r 
[0 0 1 51 ^fc, *®s»«xett, :;''5Xv^«ti 

30 ^•D»tT*KSSK«Sii-Tt>±V» 6) . 

[0 0 1 61 ifc, *Ka!R«XgJ4, KM 

[0 0 17] *^V>tt, *KS!S«X8tg^XS{4, 

[0 0 1 81 *%«©i^j5)t, x^ffi^, mBM^i^ 

40 AS«j«3-c?BJt$-a-«»ff*il:t*fllA«ct*4#®i 
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( 

7 

[0 0 19] co!>«^. jtr8B7KiiSis^^ii!»> Kren 

(il:t3ll0) 

[0 0 2 0] j(nB*KS!»«#ii:». MiBim^ 

^XT^dE^Ri, ^;tt<i:'b-a» *3fl©K«tt3!f;^ . 
*lftE:^^ett3tfXIClin^TiJI2:/9Xv^*aiC»A 

UT. ::neo'f:t>3&^6a4:/7Xvt-A44jSc'r 

1) . 3 i(r8B*ttX«S^RtUTtt, ifX»A 
[0 0 2 1] Kre;icftSR3a¥S»:. AlTSBti^ 
D n&:/5Xvx*jmr-fc J: o T*»^«*tt 

[0 0 2 2] mim^^n^WA. ti[iE«^^ 

[0 0 2 3] 

SK^^-a-s. iJ:fc2:PO«ES^&«««ffi39s-a:5t, 
[0 0 2 4] ii(DJ:atc. ?KII^««l^^i|s(©SiBiC 

[0 0 2 5] 
[^Ml 



) **fflV6-3 0 24 8 6 

s 

H2lcS:^V»T@i?«-r5. H3fc»a*SSWO«^ 

y^lCkrsTl 0-<Pa|4fiST?ttasn4. S 
^« 1 1 rtCDlfTfiHS^J'tCttft^sJxJl'^^- 1 2 (fi^ . « 
39*a) 3&»«»t6nTV4a. S^^fl^y-l 2Ji, H2 
fc^-rJ:5ll7-Affil 2Atv?3'f >h«l 2Bta> 

■sitgcstesnT. sft^ctttt^tjma • i4©g^& 

KJtf^tt, l©^»*^6©lif^W1-l 2C* 

KJ;:3Tfll»fl5"r-5fc»lCfflVi6n«. >r:r>iE2 IC 
tt, 5f:gtt5!f:^«l&*Sl!2 336»67;i/:f>itti!03[qgtt 

[0 0 2 61 il©'f*>jS2 l&fPft*-fr«Ci 

^■3 fc-f :t >H-A 2 2 t LTlftS^^Jma • 14©*® 
JCB&lfSn-S. C©iir©'f:f>'X:^;U^-tt, SS^H 
©3p}»ftSIBA9C&©&V)e«. MAai 0 0-^2 0 
0 e veS©fix:?i;i/:^-CK3£U, S«:X<yg^>i^a 

*t|*3c$n5sa©xyg^>i^iaK:ieesns. (« 
? [0 0 2 7] «ss^**m3 • 14©^® sfs#flrr ^:*}* 

x«ag5 0(:J:oTitiC«A%svi»SJi9ttSAS^ 

L/, SS^«m3-14S»StbTX/Xy^X5'?">i^ 
Sff5. 

[0 0 2 8] ^ic. ;4c»S&«S^#m3- M^liitcfi: 

fs. irt©T;&»c»**4H"iaityx;i'4 i*t 
aite>n, y xji'4 1 ©ifesiiSE^^^i-i^- 1 2 
> sn&««ff«»i3 • i4©«*©»iif5iwe3nfcs^ 

j;5c*i^^©i*/x;i^4 itj, \ <Di^mKasL 

Sn/tlfi** h;P4 3 IC^fig^fn. ffoKjR h;l'4 3 A» 
6©*3!ia*««A$n*. J;r>T, «S^&«?fl3 • 14© 

^S^SBtt. *4^?iS«yX;i'4 1 ©46^*^6*^ 
<!:L.T©*^^i't;-A4 2*^itlt$n«.. (Si. »fi*d?h 
;V4 3*»^©7K^gf±, l©JEE*to 

[0 0 2 9] HI ©«^@ 1 1 ©AffflJS^McH. ^^H' 
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(6) 

9 

.©:/7Xv&«®3 1 tt, s^if 1 1 caa-r-smis^ 

3 2 2:, Z.<r>nMZ 2f^i=SI^&&I^«mtt:3'f jWS 
[0 0 3 0] --^z-aimmMz 2ictt. JS[«i!f;^tUT 

1^33 4. 3 5 m.f^\iiS7^mxmm tifimm-^nx 

*MB-C«IB*3 2rtoig^;tfXttv-f i^Dadi«Bj@fc 

3 2i«3fcSfX$n5v-ri^PijE©jgji£fttt. «ffia'f;l' 
3 3 fc J: ««*Tft**«^01}-'f D h n 

2rtT^*nfc:/9XTH««S3 2©BPg5}8ft6« 
1 1 I*3©ttfi5-&ttm3 • 14fclRl*^oT:/9Xvt- 

A3 6 ti/Tfll:Usn^>. ;:©7^5Xt©x:^;i«'*— a? 

14, :^5Xvlf-A3 6fcJ:-3TttS^^««©fiaS± 

*S|85S$nSSS (»10eV) KSjeatlTViS. 

[0 0 3 11 :/9XT^Ii)aR3 
ii:tLT©*T»4;^<, *»SK^¥i!:©-a5i:tT>b 
«fig$^Silt*tT^S. ;i©i:^tt, mi8^3 2l*ilC 
#A-r<&*fXibT, 5T^tt3!;x©ilfifcKi!l-^*«&t* 

jtlCJ:oTfifc»^*J<sH3-14^®fctt, TK^H^lMt/X 
JP4 l*»6©«Bi#fcJ:oT®«bfc*»SfciD*T«tfc 

[0 0 3 2] Sfe, *»^|^#atLTli, 
5. C^Ot*»4:/9X^±^3 lfc*WT:/5X"TS 

»*««^«m3 • 14SiSA^^I^L*eS©*!£Se 



4$R76-3 0 248 6 

b, 3i»:p-e-n««fflLfct>©-ejbs. 

[0 0 3 3] ±fBSB&ffiV>T. «g^ttm3 • 

i4ss^-r%^i£i:':3viT. mitm may tt^t^m 
m-r^, s-fi^ft, «s-&«m3-i4tbT©T;P5(A 

I). v'"ja>(Si)©«-&gliSS»jiSiwe-r*. -tbTW 

(S(B) -rsJi^fcUT, 1 1 
i2jcff^-r*. ««^«m3 • i4©«-&^ai© 

}S#ft;XgSrff5. r>i0-f:t>jl2 1 SrfPSil*-&5 
t, 5FStti9Xtt-f^>ftSnBfS©X^;i/:^£-Slfo 
If- A 2 2 tbTiSS^«fil3 • ^©^ffit'f 
^>fi8iJSn^. C©'f:f>fig|tK:J;D«S^«m3- 

Hfintjtl^, ;i©XeT«»-&«fil3-14©SiiiKtt, 

•r«>. fc&*U cn^©^>5^U>5'*>Httffi»Tg 

ttT?fei*>s^-©^i&is-r5t, ^tfLM^asi 1* 

^^jg, ^■fc*3Jl^©^««4&***illwfl:#a^UT^n 
&?Rg«'ft:bTl.S5. -e^iT, ±E«#fl;©xg*^ 
^tClIT bT L£e>liiftC^>r^-r/!KI(Si^XS£Rftg 

■rs. 

CO 0 3 4] *iiaiE3tX8Ttt, ll»3©*4^ 

^msiyx)V4 1 ©jfe«i*^6ttg^««i3 • i4©»^® 
irrRi»tT, *3iia*t*^^TFtr-A4 2 1 Lxmittsn 
-r-st, 03-b) jc^-ri5ic«a-&tjm3- 14© 
1 ^js*t*esTSfcn. * 2 js*j-e©*itsi 

[0 0 3 5] *tc, *4jTF-i»*xe?£ff 5. c:©xs 

tt, y^XTtr— A3 6. SSV^ttT'fi^DjgSS^a^ 
««13 • 14©S^SlCjim-S. «^«<Sfl3 . 14©a 

ntf. 7'9XT©x*.;p^-t j:oTaaB&«m3 • 14 

n, a3-c) J::^-rj:5fc*|{S©**r^IiifcSS-r 

ns. -r&to-fe, tE«^«fii3 . i4ica«sfc*i6s* 

KSS-frTt), ■€-©«ffiSiS:B-mtf««*ll«©SS 
tt. K^lf 1 1 *fcJi*^H^*©^l««&fc:<J:oTM^ra 

©Mit*fi^m8ittst«s^ttm3 • i4©ffls±»*j 

41; ;i©*^K5*XSttS^ra-C%7Sii--5 

!£js***s. *ss©ee«*fi^'r5>s:»ir, 
c:©ja5*e«-&*^7-r«*T«tt«<B'»*<»«. * 
fe, v-Ytj/ois-^y^XTCx^;!.^-**. 
©**^^o«.a 6-r<fi©?Ftt^is^©W!a«sKt^-c. 
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u 

[0 0 3 63 ^vxmt^itmii ' i4o«^iSK«*e 
0, s-g-^^i^y-i 2&wt-i 2CT?*>oTas<ii 

(-5-0««tt-«gtL/TH6JCjSL'T*«) . 
■rsfc, H3-d) KaR-rJ:5fc»#IlfR:*v^T» -*© 
as -14) iio*KSO*St, 

as • 14) m<ow^wi^ (^mM<Dum^ 
si^ams • i405S^*«^T-r-&. z.(Dt^. 

bT^femi. ^t>»Tfi«r»lDJEE*. WAKO. 5MPa 
(O-H) iKSJS^ (O) toKO*«<S-&©*>I« 

[0 0 3 7] ±3t\^it*.m:&sasxmt*, TmMkmn 

ilrUT*fe^«m3 • 14S 

[0 0 3 8] sfc, *^^^-«ai#yx;i'4 iss^Cafc 

[0 0 3 9] (^z:||ig0!f) ^iz, *KSO!R3gto«ri 

[0 0 4 0] cntta4fca?-rJ:'5fc, iHi^^mS^/X 
;i.4 1 *«e»?a.-:/4 4 fcJ:oT««»lc«5»S*5 

on'fT:^milS5 0SSiK-r«.«lfifetU& (*KS^# 
*IIStr-A4 5 iLT«S-&«fH3 • MSEfceWT 

[0 0 4 1] *SIJt«i|CDJ:5»C. 7i^^mm/X}V4 1 



(7) 4#ffl¥6-3 0 24 8 6 

12 

[0 0 4 21 (m=^igW ifc. SH^WTtt. * 
5«jslc t Ufc. D , l!rs^«m3 • 14ttS 

[0 0 4 3] Sfc*^i8CTOillr. Its. 

[0 0 4 4] (mizsii%M) 1^^. 
^•ri«ais^-r. j:©«^ctt, *^i^»ai*yx;i'4 1 

d»6ttS-&iWm3-14'V7k^>?tr-ARg|**8gtt«, * 

iH^^KHisWc, ^*;p^^-i 2S(«ii$-e:Tg-& 
H*e3SS-&a. T«a:««^tmi3 • 14tt*iJ^*^ 

aU, ■5-©%±1--5««l!-©SS*«CJ:oT, tt^Ufi 
«11!id»&;!fc^&i»£b. il3«a:bTS^lii$V^T;!f(B 

[0 0 4 5] *BE3||iS«Itt. -fi*RSi*4H??&S 
iiifc!R3&$-a-fc©"6, ;iO!RIHC»a20©««a:5l/ 

K»svittejS®E^ssjDUT. ■£-©mr«.«is* 

-5©r. »B*ii-^©«jai8i8iv S^3fi-fb*»^tSiiX 

8TS^ifi-r -5 c 1 1) Ritg t ft 0 ss^SiS Kiis i;fc:/o -fe 
;^]^©li*i£»f s d 1 1) pjn t ft s. 
[0 0 4 6] (ISSH^M) S;/t*KS9^«^Si;a:U 

h;i'4 3 *^ e©>!K^as3iAL. 3ififti^;p^- 

(mjEfclxT50~1000Vga) Tflg|tLX*^>TS'f:t 
>^b. titM^^msfiS • l4©Si9iC7fcB^&ft#iS$S 
■e5i>ftTt)J:Vi. •5-©**^3j^Jl' 
so y-1 2lcJ:oTffiSS-li. flS©|gJS0y^iKeifta'* 
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13 

[0 04 7] ite^HCD^. zK^flt^^t. -f:t>jg2 

[0 04 8] mt^mmm) 3£>^ \,^}t±.m\zm^r^it 

T, e^«i^±$-ti-T^j:v^ coimmmi oka 
[0 0 4 9] ±m<ofmfii'r:\i. mst&tmis • 14a: u 

[0 0 5 0] ^fc±j!&05ygfiS|Ttt, «[«'&«m3- 14 

[0 0 5 1] -f-OflS. *IIS!RS5^R««?SI^SftJfflr 
©est). 'f:t>fcr-A^?£SS3?J:<M*rT?€Tfil^fl; 
Sa, (^£E) T*r5T«>*»*toa:ti. »^ 



(8) #R76-3 0 24 8 6 

14 

[00 52] 

mr^oHtm] &i±<oSmifi^m?,ifiitJ:5tz, ^Si^ 
[0 0 5 3] COJ:^!:. ;fcBt££tl»^t»»0^1iiS 

[ai] 3tc%qQC!>s-^«>i&^-rit^»«^«4t» 
-a? [H2] S5&*ji^^-f*isoiitA^c«®a. 

[H4] *96^a<om-m&n^-r^s»^s^9ti^»(o 

[B5] :4£fS^CDBH|llg^&^-r^£^^B^<t:0 
[B6] 3ic9S%(D»E3^|>|;&^-r^^»3-ilB^«(D 
[07] 2(:f6W©^5E|ligi5JS*-r3l^»&SB^frO 
30 [SIS] 2i£5S^<D|g;'v$^|a|«ji%-r£:4«S-i6A<!D«A 

[09] mMn^m^-^^m^m-mm. 

[HID] 4a!3i&©s i <>xAiei^^i:«v^TSiadn 

[«F^©BiW] 

11 

12 »&si?;wy- 

13. 14 

2 1 ■i-t>U 

40 2 3 WfeitfXftlft^S 

3 1 :/7XT4i«JS 
3 3 f|?S:3'f;i/ 

3 4. 3 5 £j&1£:iEf7.^#S 

4 1 7fCiHF««/X;l' 
4 3 l«*3i?h;p 

4 4 ifift^^a-::^ 

5 0 K-fyxsai 

6 0 



■552^ 



(9) 4$8a76-3 0 248 6 



[HI] m2} 
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(10) 



4*HV6-3 0 2486 



[071 



[09] 




tl - X£tt 

29- 7an&!f:?C^¥» 
[01 0] 




ve 



70 Sftfi&Btt 
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S I^XA 



S 1 -^XA 




<j;D CsP I s 19:CA 

A. 



S J ^JCA 



C c ) TODt:B±rft«B»LSI *0-5mfr 



^1) gPl S I »>«A 
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(ID 4$n76 - 3 0 2 4 8 6 

(51) Int. CI. » miW^ ffPiimm FI SII^SfiiBf 

H 0 1 L 21/20 8122-4M 
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